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(54) ELECTROMAGNETIC SUSPENSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electromagnetic suspension device capable of 
suppressing power consumption. 
SOLUTION: A function of a function correction 
processing part 80 is corrected by suspension speed and 
displacement based on a detection signal of a position 
sensor, and thereby control force (propulsive force or 
damping force) of a suspension unit 2 is adjusted. 
Control force can be generated with high accuracy and 
in a wide range, as compared with a conventional 
technique in which a control forcestroke speed 
characteristic is uniform because an adjustment in a 
control force generating region can be performed 
according to suspension speed and displacement 
Further, the range of a regeneration region can be 
widened since control force can be generated according 
to a traveling state and thereby reduction of power 
consumption can be easily executed. Power 
consumption of the whole of the vehicle can be easily 

suppressed to below a fixed value to prevent a battery exhaustion and heating of a power cable. 
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[0 0 1 01 SlS.i;fS2(CiJV»T, SBS-'J-^'Ova 

■y hS:^LTv»^, tfltf^fissBtf. :^m^muu. 

:£ft^11-9-;^'^>v 3 >i- y h 2 FR, 2FL, 2R 

R, 2 RL t^^-") o ^-^^m. :^mnm. ^^^mRzr 

&^'^m-*f-^^>->3>J--y h 2FR, 2FL, 2R 
R, 2RLmi. •ett-PfLSffiRMSJgO^-^' (-ett-p 
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X^>~>3>J.-y h2FR, 2FL, 2RR, 2RL 

l&1ffl2l0^milfi9^-5'3 FR, 3FL, 3RR, 3R 

Ltcov^r ^jH^itr^ m^'^-f 3 tm^^ti>o 
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1ffl^-^3FR, 3FL, 3RR, 3 R L {CI±-?-it-?-*tL 

K7d'/f(-e*t-Ftt, :£frt&iii, &mmR 
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ikr ■> T Jl^ ji-fi (0!lx.lfCAN (controller Area Ne 
twork) itm.^zmmLtz'y'JTJl'mm'i U-toTfT*?*^ 
-5 J: -9 ULTV^So vU r;i'jl'B07'D h 3;ni, 
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s) [©Ja^fi 7 OMil^M] mz-^iZ [u-7>h'i t 

10 0 13] tfz. mx.immmwi7 7!)'h K^-r^N-i'^ 

O rn-TVKJ A^-'^mm (D^xtf2 0ms) a±iii« 
$ix^v\ **vM± K7'f/U:4>e>©Ji9^tt7'\<7) rv 
;^;K>XJ **-5eI^W (t^x.«f2 Cms) W±3I«$^^ 
>&v^ tv^ofcJS-g-li, Si]ffll^«7X(i K7'<'/<4l±v 

(lii, ABS (Anti-lock Break System) Mffil^SSS. 
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zrVDC (Vehicle Dynamics Control) ©J^^SSd^g 

V D c aijsp^B 9 imm t raf^-r * t a^t- § j: 
[0 0 14] mmmwini. "e-^s^^omMv-^^-c^i 
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^-5'3<7)ie^:^%^ (Umi^t Lr<r)-l5lffl) 
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mr. J»U »2, ip3±Tl«iaK-t>-9-i:v^ 

) 10, 11, 12, n-;uv- h-b>-9-7 5. e 
•y^U- h-t>-9-7 6, »l^a-t>-9-l 3, /^> V)\^n 
-fc>-9-14> ri'-^-feV-iM SS.y'DC 1 2 V<0^if 
(J-J.T, 1 2Vm,Mt^^0o ) 1 6*^«^?i^T^/^^<, 

MtSSl 7**SSI?ixTv--S,o »l-hTtlDj^jS-t>-9-l 
0Ji^|&O'if;^^>v3 v^'7-SCUKttt>tL. »2 
20 ±TinjSS-t >-if 1 1 (±&bJ^(75-9-;?.'-;>-> 3 v^S'^- 
gBi-IStt&tt, » 3 ±TiPa;S-t >-9- 1 2 (±mSP h 7 > 

[0 0 15] ^:^-^>'>' a >J.— y f 2 »±, 0 2 iZ^-f 
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tL. n -y K 2 1 <0-SSPtcli^ 1 2 4 ic^lftl- 

^111*35 (tI.T, mi^i&ffitv^^o ) 2 57>^ttf>tl 
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J>'^ 2 UliSC 2 7 J: o -Cj^-IBiaW 2 0 tC*+ L Tf^SftBT 

[0 0 17] «Fieri^JU2 2<±, Uffi> V4i, Wm^bm 
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t OW(-tt:^[6]<oa:t»**%^ L^^MUfM 2 0 t n y K 2 
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2 2o®i;:;fr(6]tc*o-v^r^* ^.o ^Hifeoj^Str-ii, 

=''f;U2 2. *X®52 3Stf3^;l'2 2. *AfiS52 

2 2 RVA^m^ 2 3 *fffi*t^e;-r t . n >f ;i/ 2 2 u 
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^W^:f'-5'^fSfS1-^ROM3 It, B5ieSIJ» T'n 
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^1^ ^2, ||3JiTSPil$«-fe>-it-l 0, 11, 12*- 
f)Or:^^^'-•fi•^^:A/'D^^■r-i.A/D^^&fff3 5 
t> *i&3i-t>^M 3, Y)V'-^-t>-^l A'B.Xf-XV 
-^-t 1 5*-t>co«-f-«-Mi3Si--S-t>-9- i / o -f > 
5-701-;^ (-tv-ifi/o i/f) 36i:, K^-T/n* 
4 if t O -> • J T ;u iifl ffl <^ C A N -Y > - 7 i - 3 
7i:, 1 2 VSiSl 6*CPU3 2':fcf**'£«gi:i--5 5 

V, 3. zvf£i^<r>ws.\-^^irhi>c/'DC'^m^- 

•y h 3 8 t , ^SCii««IS 1 7 {Cjkd-LTffi-i-^Jf $-^-5. 
[0 0 19] :$:«?Eg-<fX'^>v'3 v^gl-CJi, *:M<0 
tzm, »2, ^3 JiTiaiiJ^-t>^M 0, 11. 12 
n-;n^- h-bv-if? 5> e -y ^ V- h -t 7 6 U J: 

fi:nov»ri±ffia-t>-'j-3 o«o;|tai'fi-^u*o*v»r^Bii 

m.|g<0^ffil±, »1, »2, »3±TiJQiS]S-t:>--9-l 40 
0, 11, 12, n-;i/W-h-b>'-iJ-75, tfy^l^- 
HrV-9-7 6aU'fi!:S-t>-9-3 OUK^-f, *tej$-t> 
•9-13, /^> K;U^-t>-iM 4, -rv-^-tV-iM 5U 
ioT^j^f 9 J: -9 tcLTv^<5„ 

[0 0 2 0] mnmm. 7 »±, » 1 , ^ 2 , 3 ±.Ttm 
«-t>-ij-io, 11. 1 2, fi:{i-t>-i^3 0, *]^JI-t 
v-iM 3, >'^> K;u:^-t>-iM 4, ru-^-t 1 5 
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[0 0 2 1] K7-f>'t4(l, 04 11^1" ioU, 

Mi6ffl©j«iro if^i^^^^t^ t'<r>m'^m^ir- ^ 

t6f-&R0M (JJIT, K7'f>'^'R0Mtv^0o ) 4 0 

CPU K9'f /N'CPUtv^do ) 4 1 

NFWV-fieig-r^RAM (JUT, K7'f-'N'RAMi:<'» 
»XBlll^>'N*v>-5'^?rieig-r-&FL ASH>^ 'J 4 
7-f>'<^''fvtv>9o ) 4 4 t i-'Bx.TV^-So 

[0 0 2 2] K7'f/^'4^±, ^-9 zjsmm^ 

PWM«-i-^^S4 5 t, ^^6<;^*tTd 7* 
74 6 t, ^-r^ffl^jf-S (DC 3 6 V) UDC^<;^4 
7=Sr:ft-LT«^$tT„ ^-9mWm5i)-h<r)mMi'^- 
^ 3 co-^iitrffiffl-r * J: T 3 ffii:cittC'^^ L i <7)llc£ 
?:^-i'S^^4 8 5r;f^Lr■^-^' 3 ^z^tS-^h I GB 
T4 9 t, I GET 4 9 <r>Y- Y iWM-^ hY- V K7 
^^-N'SOi:, mia*-5'«»ia4 SJCKtt'btt^-^' 3 

S5 IJay^mm^aSSS 2j5^ibOT-?-n^r^-f-S:A/'D 

-SA/D^^S (WT, K^-r/tA/D^mili: 
v>-7o ) 5 4 i:, «riee«-b>^J-3 0 

v^';^■^i•f•^c^»LTK7^•>'^•CPU4 i tcA:tJ-f'6fi: 

a-hV-y-W > i'-^i-;^ (fig-trV-if i / f ) 5 5 i: 

[0 0 2 3] K7'l'>'*f4 Cli, S.'btc, DC/<;^4 7(!0 
mEE«:Stfti--53aSS1^£iill5 6 t, IGBT4 9<Oia 
®i*1tai-r-5.a»t^fllS5 7 t, SIJffll^«7i:Ov';T 
;ua<t-Y >5'-7i-;?.T-**CAN i/f (J-J-T, K 
7^" /^CAN'f >^'-7i-;^i:v>-?o ) 58i:, ^- 
^'fflmiK 5 4: K7 -f /N*C P U 4 1 ^ fflfe«!0SP*tOttfttc 
£-^^5V, 1 2 f<omJIi;^^1"-5.DC/DCm 

v»^o ) 5 9 tsJ-'ttx-ibttTv^^o 
[0 0 2 4] K7'f>'<4l±, 'y')7)l'mm^<^6i:l!t- 

L, $ij»^®7 7)-ib r-9----K0Nj ;fct*0$y«=fv> K 

g-b>-9-3 0O«-f-/J-t>*-:? 31*I<0U«, Vffi, Wffi 

ni';i.2 2 t7xX?S:&2 3<7)it*je^iIg&i:or^ofi:ffi 
^ . ^--^ somit&m. ■ScpL^aJUS 1,- 

Sa^mS 5 2 <7)«-^*- «b n ;u 2 2 <0^p£ffi, SEffi 
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(t^x»f5ms) i»)'J>+^#-<, ^x.«f2 5 0^ sU 

[0 0 2 5] .i<Di;s8-ij-;^'-:>->3 1 •e(±. 

<0±TmSblzm^a y K 2 1 SC^^«ffl5*f 2 0 *^4S^« 
U^^t-titif, 3'f;u2 2UJ±ei£:^3**|g^i--5o 1-5; 

m.*mtli> X'yIiZl GBT4 QOX-r 'y^>if i:m&i- 
-SitH-fc 0, ■9-;^'^>v3 ^-J^- y h 2 (^-^'3) 

<±n y K 2 1 swf^ttswt 2 0 <o«*tj$«t-tD i:;t«a: 

K2 1 i:i^«gi5W2 0 t<onn6^Ki:&m.m^^ (m*: .> 
, v-^^xnmi$-<o±Tm»ikmKiz^cx. =1-0^2 

[0 0 2 6] 2f:3IMOB®T-l±, fi:fi-t>--<f3 0 (SP 

^ai#a4: u-raea-t>-9-3 otcKib-ri^u ^2, 

l^3±TiDajS-t>-iM 0, 11, 12, n-;Hx-f 
•fc>-»J-7 5. e-y5^U- h-b>-tt-7 6, *^j$-t>-ifl 
3, K^I'^l-bV-'M 4, •:?'l'-^-fc>-9- 1 5 «:fflv» 

0|iIE?:-^tr$IJ^^fi7cr)S1J»Hov^r, ( i ) ©J«l^ 

a«o$ijfflirt§, (i i) ¥^>mms.-n'ii. (i i 
i) wmti-7.\xi-^^w^ist<r>ms. mmti-:^y 

SiT-H 5 (r^-f-o 

(0 0 2 7] ( i ) ftlJffl)gaoilJt»l*I# 
SIW^S 7 co^^Uov^TEI 6 WSiJ^rn y 5^ EIT^^ 

tc1gtt^ix^c?&U »2, »3±T*D3i]g-fe>-'J-l 0. 

11, 12,n-;l'U-h-tr>-»}-75. kTy^P-h-b 

7 6, *^iS-t:>^^-l 3, K;i':ft-b 1 4. 
SU-'yu-^-fc^-y-l 5O#ai;^j«-i-c0 9*>> SSO^T 
^^hiW (2) ■C^$tt^,±TtlDjiS> n-;n^-f3a 
Ofli*-yf^l.- h^, «-f-^-<i:SC7 7lcA:^L, 0 8 Ofif 

(3) T-^$tL^mi&i^-fe>-9-ai^}, />>k;u 
A-t>-9-ai:t», •ru-*-b>*ai:^j*, Jtisas 7 s iciii 

7 7izxt}L. mn±Timm. a - ;n — b s 
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mmty -{ - y^'iy i^m^iKom^m^i^ib. z<Dm 

1-^0 g3icttiEiaSgl5 8 0(±, ififiSC? 8S::frLTiit> 

^mmm-^i^. z<r>mmm-^-izm':3^>x^-^ sim 

M-tho ItfSllU ^2, »3±T*PiiS-t>-9-l 0, 
iO 11, 12, n-;H^- h-t>-tf7 5, e-y^U-h-fc 
>*7 6, *4t3*-b>-9-l 3, K;uA-t>-9-l 4, 

S-r/rU'-^-hV-^- 1 5 (0#ait;fl-^l±, fT^i5'h;W=gr 
fflv>T*-rtBI7 0S (1) (c^-f i 9 t-^-So 

[0 0 2 8] Mf5-^^->^'<v>' 3 >&mm^. mim^ 

Ji, ^|&o-9-;^'^>v3>i--y Y2<r>m&. iSjR-c* 

ff'^^ h^i'-es^t-tiiQo^ (4) <r>ii^\ziiho 
m^^^ui 7 x'm^^t>^<.zi. y)^ioixm^U7 z\z 

'MhiXhm^ (2) IkXf^ (4) ^-g-^/cfl^] tc 
ov^Tff'-?^' h^u-f^-f tUl OOS: (5) tC^J 

20 

[0 0 2 9] mmih<nummt. Mm<r>mm'^^^^mt 

jut^t), «ijffliast;**0i KoiC (6) •r-**tl--6 

$iJ«|IJI±01 2<7)^ (7) t-^i-,totCi*o 

[0 0 3 0] a i) y-( >fr?miEl;^ 
^ (7) 'p. k»±4^Tl i?iJ<^y'f >^T?iJ-eab'), *:M 

±mLfzmi^U7 8X'^&-ty^m:fj. ^^>K;^:^^-t 
>-^ai:^), rp-*-t>-9-ai;ti«-^ (3) ] izxio 
30 niE^ix^ai^. ior-f v^T^imiEiaisicov^r, mi 
z\zm-^^^xmm-t^o 

[0 0 3 1] ST, Lrco»^i^-tr>•^^- 
/N> K;wA-b>^M 4<oai:^7M* (>'^>K;^A) SO^^ 

^^ts^m^^mt Lroyw-#-b>^^i 5<oai^)«-^ 
(-ri^-^l:) =^i3J.i9iitf(;^-r-y7's Do -jfctc, 
•y S 1 T-I)!. ii^7'i^^^^**BE5em i •} i :*c i v^^^S 
36^*:JpJ5e-t'&(;^-r u'T'S 2)o -y "T'S 2 e s 

] JclL.i:Ti&T$-<^-5.(;<.7^y7'S 3)o ZiX\t. * 
^) l±, Kffit>ca>4^S.«/^<?)T-, ■9-;^'^v V 3 h n- 

50 [0 0 3 2] ;^.-r y7'S lT•5^^)Ji^/i/^> K;w 
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4)o ;^7^-;'7'S 4t?Ye s (>'^> K;U:ftdfet^ffiJ: 0 
l(D$-«i:-2)(:^7^ y -/S 5)o Cixi±, ^ia•e>'^> K;i'Srli 

[0 0 3 31 -^tc, 7'S 1 T•?^•5Ji^/i7'^-^ 

6)o ;^x-;'ys 6-eYe s (ri — ^a*«BE3e11J: •) 

m.ts ^/h § < L-r i" ^ t ^f^^f k ^ ^ c^^^^is 
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